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MQH B CHHTe3e 3KTHB HbDt BemeCTB B UeJI" 



/THino3HO-6yMa»HOH npoMbimneHHOCTH m 
Ajth TpaBneHMA cTajiefi. npouecc Be«yT 
auHHOJTH30M MeTHJi4>opMHaTa yKcycHoft 
KHCJioTofi b npHcyTCTBHH KaTajmsaTopa - 
conoriHMepa TeTpaiJiTops THJiena h nepe- 
4>Top-3 > 6-«HOKca-4-MeTHJi-7-oKTeHcyjib- 

(JjOKHCJlOTbl, oSbeMHOH GMK OCTbW 0,7- 

1,2 Mr-3KB/r npH 80-140 n C. 3th ycjio- 
bhh noBbimaioT rrp oh 3 b gjxk t e/i bHocTb npo- 
uecca no MypaBbHHoft KHCJiore b 2 pa3a, 
T,e. ao 416,3 t/m c 1 n peaxuHOHHoro 
ofibeMa npH b 2 pa3a MeHbiaeM pacxone 
KaTaJiH3aTopa no cpaBHeHHH c Hcnonb- 

30Ba HH€M KY-2. IIpOH3BOAHTeJlI>HOCTl> C 

1 Kr KaTanH3aTopa cocTaBJineT 115,1 v/h ^ 
T.e. b 4.6 pa3a Bbnne, m eM b hsbccthom § 
cnyMae. 2 Ta6ji. 
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Hao6peTeHMe othochtch'k opraHHMec- 
KOMy cinrreay, kohkpstho k ycoBepmeH- 
cTBOBaHHOMy cnoco6y nony^ieHHH MypaBbH 

HOft KHCJIOTbl, KOTOpafC HCnOJIBSyeTCH B 

CHHTeaax ifcopMaueBTHMecionc npenaparoB, 
npHMenflSTcH b Ka^ecTBe kohc epBama 

KOPMOB SDHBOTHOBOflCTBa, HHCeKTHITOa 

B imcnoBOflCTBe, - b ueJiniono3HO— 6yMaac- 
hoh npoNJbimneKHocTH h ajih TpaBJieHHH 
CTaneH. 

IJejiBK) H3o6peT eHHH HBJineTCH noBhime- 
HHe npoHSBOflHTejibHocjH npouecca 3a 
c^er npHMeH chhh Hosoro reTeporeHHoro 
KaT&riHsaTopa . 

PeaKUHH) M6THJI>i)OpMHa T3 C yKCyCHOH 

xhcjiotoh seayT npH 80-140 o C', JjasjieHKH 
nap OB- peareHTOB 5-28 aTM, b npHeyTCT- 
bhh 60- .171 , 5 r/ji peaKUHOHHoro o6beMa 
nep4)TopHpoBaHHoro cyjiBc|>oKaTHOHHTa , 
npeflCTaBJXHiomero coGoii conoJiHMep TeT- 
pa^TopsTHxteHa h nep^Top-3,6-nKOKca-4- 

-MeTMJI-7-OKTeHCynfe^OKHCJIOTW 3KBKBa** 

jieHTHofl Maccofi 800-1250 h o6MeHKoH 

eMKOCTbW 0,7-1,2 MT-3KB/r KaTHOHHTa. 

Moji.m. conoJiHMepa 80000-125000 y.e. 
BBBAy Sojiee bmcokoh akTHBHocTH npHMe- 
HHeMoro KaTajiHsaTopa cteM MypaBbHHOH 
khcjiotw c 1 ji peaKi^ioHHoro o6i>eMa b 
peaKUHH MeTHji4»opMHaTa e yxcycHOH khc- 
jioToft npH 80° C B03pacraeT no 416,3 r/n 
npH no^TH BABoe wsmeii KOHueHTpaijHii . 
kaTHOHHTa H roejiBHOM pacxone peaK- 
UHOHHofi cnecH 14,79 Kr/Kr KaTajmsa-, 
ropa . . * 

IIpHMeHeHH6 B KSTieCTBe KaTaJIH3aTO~ 

pa TepMH^ecKH cradssnbHoro nep#TopHpo~ 
saHHoro cyjiEj^oKaTHOHHTa oTKpMBaeT 

BO3M03KHOCTH ABJlBHeHineH HHTGHCH^HKa* 

UtfF npouecca auKflOJiH3a MeTHJi&opMHaTa 
yKcycHofi khcjiotoh ny-reM noBbimeHHH 
TGMnepaTypu b sone peaKm-ra. 

llpHMeHeHHe BMCOKOaKTHBHOrO KaTanH- 

aaTopa no3BOJiHer chhbhtb ero kohi^gh— 
Tpaixtno b peaKUHOHHoft CMecn 0 tew ca'MHM 
chh3htb rHflpaBJiiraecKoe conpOTHBneiufe 
cjioh reTeporeHHoro KaTajiHsaropa h no- 
bhchtb roenBHWH pacxo/j peaKISHOHHOif 
cMecH «o 14,79-19,74 Kr/Kr KaTanH3a- 
Topa. 

npefljiaraeMHfi cnoco6 nony*ieHKH My- 
paBbMHofi khcjioth oonanaeT bcgmh npen- 
^ecTBaMH HSBecTHoro cnoco6a h reTe— 
poreHHO-KaTanHTHMecKHX npoueccoB: 
npocTOTott anriapaTypHoro ofcopMJieHHH, 
nerKocTBKj Bb^eneHHH KaTajiH3aTOpa ks 
peaiomoHHofl cMecu « PasAenenHe npo«yK- 
tob peaKUHH nocne BbaxeneHHH KaTanH3a- 
Topa ocynjecTBJiHioT npocToft p e ktk<|jkk a— 
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UHeH B TpexKOJioHHOM KOMJiJieKce i b nep- 
boA KonoHHe npoayKTbi auHqojiHsa MeTHJi- 
4>opMHaTa pa3ffejiHK)T Ha 34>HpHyK> h khc- 

JTOTHyW (fcpaKUHH, BO BTOpOH - HS 3<t>Hp- 
HOR (J)paKUHH BbWejIHIOT MeTHJIcfcOpMHaT H 

TOBapHbtfi MeTHJiai^eTaT , b TpeTbefi — 
peKTH<t>HKaHHea khcjiothoh 4)paKUHH nojiy- 
*iafoT ueneBoft npo/ryKT (MypaBBHHyw khc- 
JioTy) h HenpopearHpoBaBmyio yKcycHyw 
KHcnoTy, B03BpaEEtaeMyjo b peaKxop auH- 
nojiH3a. 

IIpHMeHweMbift b KaqecTBe KaTajin3aTo- 
pa nep3>TopHpoBaHHbri* cyjib4>oKaTHOHHT - 
conojiHMep TeTpatJiTopsTKjieHa h nept|>Top- 
-3 , 6 -flH o k c a- 4 -Me THJi - 7— ok t e hc yji i4)o - 

KHCJIOTbl, nOJiy^aiOT COrjiaCHO H3BeCTHOH 
MeTOflHKH . 

II P H M e p 1 (H3BeCTHbIH) . PeaKHHK) 

anHn;oJiH3a MeTHJi4)opMHaTa yncy choh khc- 
jioth npOBOflHT B UHJIHHflpHqeCKOM MeTaji- 

jiHMecKOM TepMocTaTHpyeMOM peaKTope 
AHaMerpoM 25 mm, BbicoTofi 300 .mm 
(o6*>eM 0,147 jt) • Pa3AejieHHe nponyK- 

TOB OCymeCTBJIHK>T peKTH*HKaUHefi, 

PeaKTOp 3 aXtOJTHHIOT aKTHBHp.OBaHHbJM 

cyji£>4>OKaTHOHHTOM KY-23 , Ha 6a3e ahbh- 
HHjiSeHSOJiCTHpojibHoro conoHHMepa 
(48,4 r) h TepMOCTaTHpywT npH 80 d C. 
B HHJKH30H) ^acTb peaKTopa noA cjioh Ka- 
THOHHTa HenpepbiBHo noflawT 58,-5 r/n 
(0,975 MOJib/v) Me THJiti>opMHa t a h 

65.0 t/m (1,083 mojib/m) yKcycHoft khc- 
jiotw. B BepxHeft qacra peaKTopa ycTa- 
HaBJiHBaeTCH AaBJieHHe 4,0 aTM. 

H3 sepxHeH MacTH peaKTopa otboaht 

123.5 t/m CMecH, coflepscamefi corjiacHo 
ra3oxpOMaTorpa4>HHecKOMy anaJiH3y: 

42.1 Mac.% (0,7 MdJiB/t*) MenuiaueTaTa; 

26.2 Mac. % (0,7 mojib/^) MypaBbHHOH 
KHCJioTbi ' y 18,5 Mac.% (0,39 mojib/h) yK- 
cycHOH KHCJioTbi; 13,2 Mac.% (0,27 mojib / 
MeTHJi(f>opMHa Ta , 

• CMecB nocjie auHj50JiH3a pa3fleJiflioT 
peKTH^HKai^eii b cHCTeMe Tpex kojiohh 
Ha oTflejibHbie KOMnoHeHTH. 

OcHOBHbie TexHOJiornqecKrie napaMeT- 
pbi paaAejieHHH cMecn auHAOJiH3a npHBe- 
fleHbi b Ta6ji . 1 . 

CtSM MypaBBHHOA KHCJIOTbl c 1 JI 

peaKUHOHHoro oCteMa paBeH 216,9 r/«i, 
»npOH3B6AHTeJIBHOCTB 1 kt KaiajiHsaTo- 
pa no MypaBbHHOH KHCJioTe pasHa 

658.6 r/n* 

yfleJIBHBlfi paCXOA peaKJOHOHHOH CMeCH 

pasen 2,55 Kr/Kr KarnoHHTa 3a 100 m, 
MexaHH^ecKoe paspymeHHe KarnoHHTa 
cocTaBJineT 1 7 Mac . % . 
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II p h m e p 2 . BjiH*nne Ha peaxumo 
nep4>TupHpoBaHHoro cyjib^oKaTHOHHra . 

AnnaparypHoe otfropMAenne npouecca 
nojiHOCTMO cootB€TCTByeT innwepy 1 . 
PeaKUMJo auHAOJiH3a npOBOA^T b peaKTo- 
p.e AHaMeTpoM 25 mm, BbicoToii 300 mm 
(o6*be.M 0,14 7 ji) . npoAYKTbi pea kuhh 

M8THJl4)OpMMa T3 C y KCyCHOH KHCAOTOH 
pa3AeJTHfOT peKTHCj)HKaUHeH b xpex KOJIOH 

Hax: nepBHMHoro pa3AejreHHH npOAyxTOB 

Ha 3(J)HpHyTO H XHCAOTHyH) (fcpaXAHH (l, 

TaSji . 2), pa3£ejieHH* 3<J>npoB (2,Ta6A.2) 
h kkcjiot (3, Ta6n. 2). 

B peaKTOp 3arpy*awT 25,2 r neptfcTo- 15 
pHposaHHoro cyjib(J)OKaTHOHHTa (cono- 
jiHMep TeTpacJ»Top3THJieHa h nep$Top-3 , 6- 

-AHOKCa~4-MeTH.H-7-OKTeHCyJIb(J)OKHCJ10Tb]) 
OGMeHHOH eMKOCTbKJ 0,7 MI — 3Kb/t 
HHTa • CpeAHHH pa3Mep MaCTHU KaTHO- 20 

HHT3 2 , 7 MM . 

PeaKTOp TepMocTaTHpyioT npH 80*"' C h 
noflaioT noa cjioh KaTHOHHTa CMecb - 
.181,8 r/*i (3,03 MOJib/^) Memn^opMHaTa 
h 190,8 t/m (3,18 MOJib/n) yxcycHofi 
khcaotw. B BepxHeH nacTH peaxTopa yc- 
TaHaBJiHBaeTCH AaBAeHHe 4,2 3tm • 

H3 BepxHefi yacTH peaKTopa BbiBO#HT 
372,6 t/m CMecH , conepTKamen no fxaa- 
HbiM ra30xpoMaTorpa<J)H^ecKoro aH.aJiH3a: 
27,05 Mac J. (100,8 t/m) MeTHJitfcopMHa- 
Ta; 29,4 7 Mac.% (109,8 t/m) yxcycHOH 
khcjiotu; 26,81 Mac.% (99,9 t/m) Me- 
THJiaueTaTaj 16,67 Mac.% (62,1 t/m) 

MypaBbHHOH KHCJIOTbl. 

CMecB npoflyKTOB pasAeJunoT peKTHtfcn- 
KauHen b CHCTeMe Tpex kojiohh Ha ot- * 

AeJlbHbie KOMnOHeKTbl . 

OcHOBHbie TexHOJi orH^ecKHS napaMeT- 
pbi paaaejieHHH CMecH aijHAOAH3a npn- 
BeAeHbi b Ta6ji . 2. 

BbmejieHHbie HenpopearHpoBaBmHe Me- 
THJi4jopMHaT h yxcycHyio KHCJioTy CMemH- 

BaWT C HCXOAHbIM CMpbeM H B03BpamaiOT 

b peaKTOp auHAOJiH3a. 

B BHAe npoflyKTOB BbmejiflioT 98,4 t/h 
MeTHJiaueTara h 61,2 r/n MypaBbHHOH 

KHCJIOTbl. 

B npHMepe ocymecTBJienHH npeAJiarae- 
Moro cnocoBa (npHMep 2) noKa3ano r mto 
npHMeHeHHe nep<t>TopHpoBaHHoro cyAbcfro- 
KaTHOHHTa - conanHMepa TeTpa<J>Top3TH- 
jieH'a c nepct)Top-3 , 6-AHOKca-4 MeTHJi-7- 
-oKTeH cyjib4>o khcjiotoh - noaBOJiaeT 
Aocthhb 6onee BbicoKyro npon3BOAHTeJib- 
nocTb npouecca npH t e x h oji o r hm e c khx 
napaMeTpax, aHa.norHMHbix H3BecTHo My 
cnoco6y. C/beM c ahtp a peaKUHOHHoro 
o6beMa paBeH 416,3 r/n MypaBbHHofl 



KHCJioTbi, <ito Ha 9 1,9% Bbnuc t MeM no 
H3BecTHOMy cnoeofiy (216,9 t/m). 

npOH3BOAHTeJII>HOCTl> 1 KP KaTaAH3a~ 

Topa no npeAJiaraeMOMy cnoco6y 
(2428,6 t/m MypaBbHHOH khcjiotw) 6o- 
jiee MeM b 3,6 pasa Bbime, veM no H3- 
BecTHOMy (658,6 r/*0. YAenbHbiH pacxoA 
peaKUHOHHOH cmsch paBeH 14,79 xr/xr 

KaTHOHHTa, MTO 3Ha^HTejIbHO Bbflne , *ieM 
no h 3Bec THOMy cnoco6y. 

n p h m e p 3 • BjiHHHHe reMJiepaTy- 

pbi. 

AnnapaTypHoe o4>opMneHHe npouecca, 
3arpy3Ka KaTaJiHsaTopa nojiHOCTbio co- 
oTBeTCTByeT np:iMepy 2. 

PeaKTOp TepMOCTaTHpywT npH 140 C 
k noa caoh KaTHOHHTa noAawT cMecb 
245 t/m (4,08 MOJib/v) MeTHA<t>opMnaTa 
h 252,5 r/q (4,21 moab/m) yxcycHOft 

KHCJIOTbl. 

B BepxHert qacTH peaKTopa ycxaHaB- 
jiHBaeTCH Aa BneHH e 28 aTM • 

H3 b epxH en MacTH peaKTopa BbiBOA«T 
497,5 t/h c-MecH, coAepscameH no ashhum 
ra3oxpoMaTorpa4>HMecKoro aHanH3a : 
25,75 Mac.% MeTHJi^opMHaTa; 29,06 Mac.% 
MeTHJiaueTaTa; 27,16 Mac.% yxcycnoft 
khcaoth; 18,03 Mac.% MypaBbHHOH xhc- 

AOTbl. 

CT.a uHOHapHbiA pejKHM paCoTbi peaKTo- 
pa COXpaH5IK>T Ha npOTH^eHHH 100 M . 

riocjie peKTH$HKauHOHHoro pasAejieHHH 
CMecu npOAyKTOB HenpopearHpoBasniHe 

MeTHJI(i)OpMHaT H yKCyCHVW KHCJIOTy CMe- 

mHBaroT c ncxoAHbiM cbipbeM h BosBpamaioT 
b peaKTop auHAonH3a. 3a 100 h 3KCiuiya- 

TaUHH MexaHH^eCKHX H3MeHeHHH KaTajiH- 

3aTopa He oCHapysteHO. 

B xawecTBe uejieBcro npoAY^Ta nony- 
qaioT MypaBbHHyio KHcnoTy (89,6 r/*0 - 
C*beM MypaBbHHOH KHCAOTbi c 1 a peaK- 
AHOHHoro be-beMa cocTaBJiaeT 609,2 r/q. 
IlpOH3BOAHTeJIbHOCTb 1 kt KaTajiHsaTOpa 
paBHa no MypaBbHHOH xncnoTe 3553 , 5 r/u . 

YAeAbHblH paCXOA PeaKUHOHHOH CMeCH 

paseH 19,74 xr/xr KaTHOHHTa. 

B npHMepe 3 ocymecTBJieHHfl npeAJia- 
raeMoro cnocoGa noxa3aHO, mto npH 
noBbnueHHH TeMnepaTypw peaKUHOHHoA 
CMecH auHAOAH3a b npHcyTCTBHH nep4>TO- 

pHpOBaHHOrO CyAb4>OKaTHOHHTa 3Ha^H" 

TenbHo noBbnnaioTCfl npoH3BOJj,HTeJibHOCTb 
peaxuHOHHoro o6i>eMa h xaTajinsaTopa . 
TepMHHecxan h MexaHHMecxafl cra6HJib- 
55 HOCTb npeAnaraeMoro KaTajiHsaTOpa n J 9 "" 
BonneT noBbicHTb TeMnepaTypy ao 140 C 
ii TeM caMbiM HHTeHCH4>HUHpoBaT b npouecc, 
rn&va&nwecKoe conpoTHBJieHHe cjioh 
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Kaxami3aTopa HHaie , m€m no H3 BecTHOMy 
ciiocoOy/ 

F! p h m e p 4 . B/iH*HHe TeMnepaiy- 

pbl H OflMeHHOH 6MKOCTH KflTHOHHTa . 

AnnapaTypHoe cxfcopMneHHe npouecca, 
3arpy3Ka KaTanH3aTopa m TexHOJiorHHec- 
KHe napaMeTpbi c ooTBSTCTBywT npHMepy 

2 C TCM OTJIHMHeM, MTO o6NeHH3H eM~ 

KocTb KaTHOHHTa paBHa 1,2 Mr/sKB/r^ 
h TeMnepaTypa peaKUHOHHOft cnecH 1G5C. 

PeaKTop TepMOCTaTHpyioT npH 1 05 C 
h nofl cjioh kaTHOHHTa noAawT cMecb 
215,6 t/m (3,59 mojib/m) MeTHJifcopMHaTa 
h 237,5 v/m (3,96 mojib/h) yKcycHOH 
KHCJiOTbi. B BepxHefl m acTH peaKTopa yc- 
TaHaanHBaeTCH AaBJTeHHe 9,2 aTM • 

H3 BepxHen M3CTH peaKTopa Henpe- 

pblBHO BblBOAHT 453,1 t/^ CM6CH , ^0«ep- 

scameft corjiacHO rasoxpoMarorpa^HMec- 
Kowy aHajiH3y: 24,83 Mac.% MeTHJi^op- 
MH3T3 1 28,07 Mac.% MetHJiaueTaTaj 
29,65 Mac.% yxcycHOH khcjiotw, 

17,45 Mac.% Mypa BBHH.OH KHCJIOTbl. 

nocne peaKUHOHHoro pasfleneHH* npo- 
flyxTOB noJiyMaioT 78,5 t/m My pa b bh hoA 
KHCJioTW h 126,3 r/v MeTHJiaueTaTa. He- 
npopearHpoBaBmHe MeTHJit|»opMHaT h yK- 
cycHyw KHcnoTy B03BpamaroT b peaxTop „ 
auHAOJiM3a. 
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rionyMeHHbie pe3yjiBTaTbi cBHxjeTejiB- 

CTB y K>T O TOM, MTO npH 105*0 If oSMeH" 

hoh eMKocTH nepcfcTopHpoBaHHoro cyjiB- 
(Jjo KaTHOHHTa 1,2 Mr-3KB/r AocTHraeTCH 
6onee BbicoKa* npon3BOffHTejibHOCTb npo- 
uecca, MeM no H3BecTHOMy cnocoGy. 
CbeM npoAyKTOB c 1 n peaKUHOHHoro 
o6beMa paBen 534,0 t/m MypaBbHHoA 
KHCJioTW h 858,9 t/m MeTHJiaijeTaTa ,hto 
b 2,4 pa3a Bbnne, ueM no HSBecTHOMy 
cnocoOy. ripon 3Boaht6jibhoctb 1 xr xa- 
TajiH3aTopa (3115,1 r/n MypaBBHHoft 
KHCJioTfai) b 4,6,pa3a Bbnne b cpa bh ehhh 
c H3BecTHbiM cnoco6oM, 

ct> o p m y n a H3o6peTeHHfl 



.20 



Cnoco6 noJiy^ieHHH MypaBBHHoft khcjio- 
Tbi nyTeM auHAOjinaa MeTmi^opMHSTa yK- 

CyCHOH KHCJIOTOH. B npHCyTCTBHH cyjiB<i>o- 

KaTHOHHTa b Ka^ecTBe KaTajiH3aTopa npH 
noBbnneHHOH TeMnepaType h jjaBJieHHH, 
oTJiHMaromHHCH TeM, mo, c 
25 ueixBK) npBbnneHH^i npoH3Bon.HTejiBHocTH 
npduecca, b xa^ecTBe cyjiB$OKaTHOHHTa 
HcnojiB3yroT coriojiHMep TeTpa<i>Top3THJie- 
Ha h nept|)Top-3,6-AHOKca-4-MeTHJi-7-oK- 

TeHCyJIB4)OKHCJlOTbl C 06-beMHOH eMKOCTBHJ 

30 °» 7 '~ 1 > 2 Mr-3KB/r, h npouecc BeflyT npn 
80-140°C. T a 6 ji h u a 1 
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